A procedure is described that permits the preparation of permanent Staining of agar cultures in situ was tried by early investigators of the organisms of bovine pleuropneumonia. It was also used by 0rskov, in addition to the microscopic examination of unstained cultures (3). This procedure using a liquid stain is unsatisfactory because the delicate organisms on the surface of the agar are grossly distorted or destroyed.
Pleuropneumonia -like organisms (Mycoplasma) and the L forms of bacteria have attracted much attention in recent years, but the techniques used to identify them and to study their morphology are often inappropriate. This is especially true of the L forms, the identification of which remains questionable in many publications. Such relatively simple problems as the presence of long filaments in the cultures of Mycoplasma, and the role of large bodies and "elementary corpuscles" in the multiplication of Mycoplasma and of L forms are still controversial. Although many problems are open to investigation only with the electron microscope or with recently developed biochemical methods, observation with the light microscope is essential not only for the recognition and identification of these organisms, but also for the selection of appropriate cultures for more refined studies.
Staining of agar cultures in situ was tried by early investigators of the organisms of bovine pleuropneumonia. It was also used by 0rskov, in addition to the microscopic examination of unstained cultures (3) . This procedure using a liquid stain is unsatisfactory because the delicate organisms on the surface of the agar are grossly distorted or destroyed.
The introduction of a simple modification, similar to that used for the identification of reticulocytes, eliminated this difficulty. Cover glasses are prepared by drying a thin film of stain solution on one surface. When this surface is applied to the agar, colonies are well stained and individual organisms are clearly visible both on and within the media. These preparations are most helpful for the immediate identification and study of the cultures (1, 2). However, they are not permanent and, since the organisms are not in one plane within the agar media, representative photographs cannot be made from them. Good permanent preparations have been obtained occasionally by extracting the water from a thin stained agar slice by means of filter paper and drying the remaining film. Most of the photographs published by the author have been made from such preparations. This simple procedure is unsatisfactory as appropriate preparations are only rarely obtained. After many trials, a procedure has evolved that usually gives satisfactory results.
MATERIALS AND METHODS Selection of the cultures. The organisms can be visualized clearly when they are on the surface of the medium. They also can be seen in small colonies embedded in the agar and at the edge of larger colonies, either on Preparation of stained cover glasses. Good staining of agar preparations is obtaiDed with azure II, Toluidine Blue, thionin, and safranin. Staining is usually most successful with Toluidine Blue. One loopful (3-mm loop) of 2% aqueous Toluidine Blue, azure II, or thionin is mixed on a cover glass (24 by 40 mm) with one loopful of a 20% solution of tartaric acid and is spread evenly over the cover glass. After drying, it is lightly rubbed with a piece of filter paper to accelerate crystallization of the tartaric acid. With safranin, 2% of the dye is dissolved by heating in a 20% tartaric acid solution. This solution gels on cooling but it is liquified by slight heating. Two loopfuls of this solution are spread evenly on warmed cover glasses (at 50 C) and after drying, as in the case of the other dyes, the stained cover glass is rubbed with a piece of filter paper.
Temperature. During the whole staining procedure, from the placing of the fixed agar slices on the stained cover glass up to their final drying, the preparations should be kept between 50 and 60 C. The simplest arrangement to maintain this temperature at the workbench is a gooseneck lamp containing a 100-w bulb, kept at a suitable distance over the table. To provide the correct temperature during the period of staining described below, a small oven is kept at 50 C. To prevent drying during staining, the preparations are placed in the cover of preheated petri dishes containing agar medium similar to that to be examined. Better staining is sometimes obtained at temperatures between 70 and 80 C.
Preparation and staining of slices of agar with organisms. Thin slices are cut from the surface of agar blocks excised from the plate after Formalin fixation. A splinter from a razor blade held in a hemostat is most satisfactory for cutting agar blocks out of plates as well as for lifting and handling blocks and slices. A block is placed on a microscopic slide, and one or more slides are placed beside it so that the block is about 1 mm thicker. A slice is cut from the surface of the agar block with half a safety razor blade moved like a sliding microtome knife on the glass slide beside the block. The slice of agar is lifted from the razor blade and inverted on the stained and prewarmed cover glass so that the culture faces the stain. By quick work, four to five slices can be put on the stained cover glass before they are impaired by drving. The slices are covered by two layers of filter paper the size of a slide. The first layer of filter paper is moistened with water and gently pressed between two layers of dry filter paper before being applied. The second filter paper is applied dry. To keep the filter papers in place, they are weighted down with one or two preheated slides. Then the preparation is placed in the cover of the agar plate that has been preheated in an oven and is kept in the oven for 30 to 60 min at 50 C. Next, the petri dish is opened on the bench under the lamp, the slide and the filter papers are removed, and the preparation is allowed to dry. It should be mounted on a slide with Canada balsam immediately after drying to prevent separation of the agar film from the cover glass. If the medium contains more than 1.5% agar or if the slice is not sufficiently thin, the dried slices tend to curl up and separate from the glass. This can be prevented by touching the dry edges of the slices with the balsam before their centers have dried.
If the agar medium contains a high concentration of NaCl or sucrose, these ingredients must be extracted during the staining procedure. The petri dish is opened after staining for 30 min. The glass slide and the upper layer of filter paper are removed. Two loopfuls of water are placed on the lower filter paper on top of each agar slice and a fresh dry filter paper is placed on the preparation. The warm slide is replaced and the petri dish is closed and returned to the oven. After further staining, the petri dish is opened and the preparation allowed to dry as ustual.
Staining of slide cultures. For certain purposes it is preferable to grow cultures on cover glasses in slide preparations. In this way, distortion of colonies caused by handling agar slices is, to a large extent, avoided. However, it should be borne in mind that such cultures do not replace cultures grown on agar plates for every purpose.
The agar slices after incubation are fixed with Formalin vapor. Then a loopful of staining solution mixed with tartaric acid is applied to the free surface of the agar. The strength of the staining solution must directions. The large body on the left is highly vacuolated. The vacuoles contain a few large granules. Small granules grow from the nonvacuolated periphery. They are embedded within the agar and can be photographed only in dry stained agar preparation. Toluidine Blue, formalin fixation. X 3,000.
FIG . 2 and 3 . Gram-positive spore-bearing bacillus exposed to lysozyme in broth and then inoculated inside agar. Some bacilli survived and produced bacillary colonies (Fig. 2) ; some grew to large bodies and produced L colonies (Fig. 3) . Small granules of the L forms are visible. Safranin, Formalin fixation. X 2,250. be determined by experimentation. The preparation is kept in a wet chamber at 50 C for 5 to 10 min without covering with filter paper. Then it is covered with filter paper and handled like the usual preparations.
r Variations of the staining method. Various mocifications of fixation and staining have been tried. Excellent preparations were often obtained when they were allowed to stain for several hours at room temperature and the agar slices were dried slowly during the course of 6 to 12 hr. This procedure was time-consuming, and the results were no better than with high temperature.
Vapors of osmic acid proved unsuitable for fixation because subsequent staining was unsatisfactory. Fixation with trichloroacetic acid and with a mixture of formaldehyde and orthophosphoric acid diffusing through the medium gave excellent results occasio :ally but, under the influence of strong acid, the agar becomes soft and brittle. The elimination of the acid from the agar slices before staining required a cumbersome procedure, and staining often remained weak.
RESULTS AND DISCUSSION
Mycoplasma and the L forms of bacteria, as well as fungi, bacteria, and tissue cells, are stained well by the technique described. The photographs show the appearance of L forms and Mycoplasma on the surface and within agar. In Fig. 1 , both the vacuolated large bodies of an L form on the surface and the small granules growing from them are well visualized, although they could not all be brought into the sharpest focus at once. The arrangement and shape of the small granules inside the agar and the alteration of large bodies on the surface are shown in the remaining photographs. From wet stained preparations or with phase contrast (Fig. 4, 5, 8 and 10 
